Direct Asymmetric Aza-Vinylogous-Type Michael Additions of Nitrones from Isatins to Nitroalkenes.
Nitrones commonly act as 1,3-dipoles and electrophiles to furnish valuable isoxazolidine and N-hydroxyl products, respectively. They also can be converted to nitrone ylide species and undergo [3+2] formal cycloadditions to access N-hydroxyl pyrrolidines. Here, asymmetric direct aza-vinylogous-type additions of nitrones from isatins to nitroalkenes are presented, catalyzed by a bifunctional thiourea-tertiary amine, affording highly functionalized nitrones with extended carbon skeletons in excellent stereoselectivity. Notably, the nitrone moiety can be easily removed, thus furnishing the formal asymmetric α-functionalization of alkylamine-type substances. Moreover, the remaining electrophilic nitrone motif enables the subsequent annulations to construct spirocyclic products in high molecular complexity and diversity, which might have potential applications for drug discovery.